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Macrophyte cover in chalk streams
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Sediment deposition in hyporheic
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Mineralisation rates
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SDIC efflux = 35 mol m2 y

(CH,0),06(NHy)16 + 106 O, ® 106 CO, + 16 NH + 106 H,0

Yearly average areal mineralisation rate
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SDIC effiux (mmol m* h)

‘Accreted sediment organic carbon content ()

DIC efflux is correlated with organic matter content
of freshly deposited sediment (R=0.69; P<0.05; n=9)

30 % organic material deposited in the
stand is mineralised
(calculated on a monthly basis)
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Solute fluxes across the sediment-surface water interface
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Denitrification within sediment

Depth-integrated rate of denitrification

Oct 2004: 20 mmol Nm=2h*
Dec 2004: 26 mmol N m=2h-t
Apr 2005: 876 mmol N m2ht

Sanders | & Timmer M (2006) L & O Methods, 4, 142-152.
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Pore water profiles within sediment
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Methane fluxes from sediment

OCN

Estimate of methane emissions from UK
Chalk Streams

Total methane emissions from UK Chalk Streams:
3.2x10° Tg CH, yr*

Total methane emissions from groundwaters of UK chalk

catchments:
1.2 x10° Tg CH, yr* (Gooddy & Darling, 2005)
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Conclusions

Spatial and temporal extent of macrophyte cover results in
significant sediment storage in the channel throughout the year
30 % of organic matter deposited with sediment is mineralised, and
this mineralisation is potentially driven by monthly variations in
organic carbon content of the sediment

Efflux of NH,", CO, and CH, from the surface hyporheic

NO," removed from surface water and possibly from ground water
through denitrification within these sandy sediments

Sediment underlying Ranunculus one example of a sediment
structure within the hyporheic in which marked variation in
biogeochemical cycling occurs

What is importance of biogeochemical cycling in and around such
structures cf. other geomorphic structures (e.qg. riffle/pool) within
hyporheic?
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Comparison of theoretical intrinsic permeability of sediment in Bere Stream and

Maiden Newton

Carman-Kozeny equation using ‘effective particle size’ data
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Aim: To quantify denitrification in sediments underlying
Ranunculus spp.

Available techniques:

destructive sampling
required in situ non-destructive sampling due to
presence of plant roots which are an important component
of biogeochemical cycling

acetylene block technique
limitations with technique due to incomplete blocking of
denitrification

isotope pairing technique (IPT)
requires uniform mixing of labelled SNO; with ambient
14NO, to measure production of 2N, and 3N,

Modified IPT technique and developed pore water probe system to
introduce labelled *NO; at different depths in sediment

Dr CM Heppel 8 June 2007




